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Balancing Society's Needs for 
Materials with the Environment: An 
Urgent Cliallenge for Natiiral 
Resource PFofessionals 
By Douglas D. Stokke 
Assistant Proressor 
There appears to be a rather pervasive public percep-
tion that the production and harvesting of trees and 
the resultant use of wood is inherently an ins.ult to the 
environment. A significant and perhaps even urgent 
question for natural resource professionals - forest-
ers, wood scientists, and others intimately involved 
with the business of providing a · myriad of societal 
needs through the management of ecosystems and the 
products of those systems - is whether this percep-
tion is correct, and if so, what should be done about it? 
In other words, can we and should we pursue manage-
ment policies and actions that would lead to the re-
duced use of wood and other products of the forest, 
and is this course a truly "environmental" path? 
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New student housing under construction at !SU 
illus.trates the large quantities of wood needed to 
provide shelter. 
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In contrast, steel framing currently occupies over 
three percent of the U.S. residential single family 
framing market, up from approximately 1.2 percent 
in 1997. Is this or is this not a trend that is "good" 
for the environment? 
Whether the question is wood versus steel in housing 
or paper versus plastic at the grocery store, the dilemma 
for society and for natural resource professionals is 
substantial. 
Wood Use: Some Realities 
Volumes have been said or written regarding the ques-
tion at hand. Certainly, this brief piece will not be 
able to examine every facet of the situation. 
Neverthless, it seems fitting that we first look at a few 
present realities before diving off into possible future 
paths or outcomes. One startling reality that perhaps 
few people realize i~ that on a global basis, wood is 
likely the most significant material in terms of human 
society and life, even today. Indeed, it has been pos-
tulated that civilization as we know it could not have 
developed without the substantial and on-going his-
toric use of wood as a material for domestic life and 
industrial enterprise [ 4]. Even in today's world, the 
single largest use of wood, at 55 percent of global wood 
consumption, is fuel for cooking and heating [2]. 
Thirty percent of the wood produced goes into paper 
for printing and packaging, and surprisingly, only 15 
percent goes into what we likely but erroneously would 
assume the single largest use, for "solid wood" mate-
rials such as lumber, plywood, oriented strandboard, 
particleboard, medium density fiberboard and engi-
neered wood products. Even setting aside the use of 
wood as a fuel, the amounts of wood used by society 
is indeed staggering. Consider, for example, that in 
the U.S., our total use of wood and other renewables 
(including solar, wind and geothermal energy) is prob-
ably on the order of 7 percent of our total national 
consumption of roughly 100 Quads of energy.I Even 
if we ignore the use of wood for energy, our total in-
dustrial usage of wood in this country, on a weight 
basis, exceeds that of all metals, plastics, and portland 
and masonry cement, combined! ! [ 1]. Few realize 
the sheer magnitude of wood usage, and what it would 
mean to the environment to shift in large measure to 
alternative materials. One implication, for the U.S. at 
least, would be to increase our already massive im-
ports of practically every industrial raw material. De-
spite the substantial and sometimes controversial dif-
ficulties in the methodologies of energy audits and life 
cycle analyses of materials, it is widely recognized that 
wood and wood-based materials are the least energy-
intensive when compared to steel, aluminum, plastic 
or concrete, and often by a wide margin [1,6]. If we 
also factor in considerations such as air or water pol-
lution during processing, or the whole notion of car-
bon sequestration, wood is again the clear winner. If 
this is so, then why aren't we pursuing policies and 
practices that would encourage the continued and even 
expanded use of wood? We'll return to this question 
after looking at a few more salient points. 
Wood and Population: More Realities 
It should be heartening to note that over time, we have 
become more efficient in how we use our wood. That 
is, technology (and necessity) have had a definite role 
in ensuring that we use more of each tree that is har-
vested. One gross measure of this improvement is 
provided by a look at the "productivity" of the U.S. 
wood using industry in terms of weight of wood prod-
uct obtained per unit volume of log input. As shown 
in the graph, this measure has increased by over thirty 
percent since the early 1960s and by well over forty 
percent since 1900. And, this despite the fact that most 
industry analysts would consider that the overall "qual-
ity" of the forest resource has been on the decline for 
decades [2]. Many of these gains in conversion effi-
ciency have been realized through the development of 
new engineered and reconstituted wood products. One 
downside of these developments, however, is the in-
crease in energy usage accompanying the comminu-
tion and reconstitution of wood into final products. 
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U.S. industrial wood productivity - Pounds of 
industrial wood product output per cubic foot of 
industrial roundwood input, 1900 to 1998 [ 5]. 
It is through such improved efficiencies that per capita 
world wood consumption has remained at about 0.67 
m3 since the 1960s [1]. But one should quickly real-
ize that even though per capita consumption has been 
quite stable, wood usage has soared phenomenally over 
that same time period in parallel with the growth of 
world population. With today's population of over 6 
billion people, wood harvest is now something in ex -
cess of 4 billion cubic meters. Even if technology is 
able to further improve wood product output per unit 
volume input, the amount of wood needed by society 
will continue to increase due to increases in popula-
tion and concurrent improvement in living standards 
in many of the world's developing nations. Improved 
living standards generally mean increased consump-
tion, but also a reduced fertility rate. Some analysts 
have seen that providing improved living standards, 
i.e., drawing the world's poor out of poverty will do 
more to stabilize population than any societal pres-
sures or governmental coercion could possibly achieve 
[1,2]. But the cost here is more consumption and the 
question is, where will the raw materials come from, 
and at what environmental cost? 
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A View to the Future? 
Clearly, the answer to the question posed immediately 
above and to the question of pursuit of policies de-
signed to expand the usage of wood are not easy ones. 
But the case can definitely be made that using wood, 
as opposed to competing materials, is the environmen-
tally preferable one. Indeed, Patrick Moore, a founder 
of Greenpeace (and for years opposed to timber har-
vest and the like) has become one of the leading pro-
ponents of the practice of forestry and the use of wood, 
as he now sees this as clearly in tune with the need to 
protect our environment. In fact, Moore has stated 
that "rather than cutting fewer trees and using less wood 
we should be growing more trees and using more 
wood" [2] and "on purely environmental grounds, the 
policy of use less wood is anti-environmental" [3]. It 
certainly seems that we in the United States, at least, 
need to change our attitudes about how we provide for 
our raw material needs (i.e., quit "exporting" our en-
vironmental problems by importing the materials that 
we are either unwilling or unable to produce here) and 
to engage in (as Dr. Jim Bowyer of the University of 
Minnesota would say) some realistic thinking. Writ-
ing as though he was looking back from the year 2999, 
Sutton [6] saw a history (i.e., our future) in which wood 
played an increasing role in providing both materials 
and ligno-chemicals. A key part of this dramatic shift, 
as he saw it, was a substantive change in our s<?ciety's 
view of plantation forestry as an integral part of pro-
viding for the real needs of people in a manner that is 
sustainable, renewable, and energy efficient. If this 
view of the future contains any hope or validity, the 
challenge for today's natural resource professionals is 
to engage the public in such a way as to convey the 
positives of managing our forests to provide for the 
real needs that the global population has each morn-
ing as we awaken. 
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1 One Quad or quadrillion equals 1015 Btu 
2 Even though many consider that the forest resource 
is of poorer quality today, it is nonetheless true that a) 
U.S. timber growth has exceeded harvest since the 
1940s; growth is currently about 37% greater than 
harvest, and b) Average tree diameter, a crude mea-
sure of quality, is also on the increase in U.S. forests. 
